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^= (57) Abstract: A DNA microarray system whereby mea- 

surement can be performed at a low running cost, a low 
price and yet a high accuracy. A nucleic acid probe (3) is 
immobilized on the surface of a gate insulator of an elec- 
tric field effect transistor and then hybridized with a target 
gene on the surface of the insulator. A change in the surface 
electric charge density thus arising is detected by using the 
electric efTect 
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D-:/£/W 5"a >£frfc>^5A^y ^t, (b) 

JiKagAUT. *S^O^^^^fBS^±*^^*t-^X^^«i:, (c) -f 

TvZft. (d) gt^^l«±I^AUT, ^©<>^-*^-^^I 
^±^e>^5fe-r^>X^^^t, (e) i«?I^SS±t:iAl/T, h 

±IBXx^y (a) ^e,7.^^y (e) ('JJP^T> (f) S^SrtP^bT- 
£X:ry:?£, (g) ift#i££S«-tK^AbT, -#m&S£7n-^Xte# 
£Ht-WL. ^tf>*£, tutEX^"/ (a) •fribT.^V? (e) SSttSiP 

*^BJlci?,^^«T^^«. (a) ^n^til^^li©-*it 

(b) ifc#i££S«-tK:«AbT, ^RJt-(Dmmm^^MW.±^ 
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\zx*5V>x.-rfr* *>vvt7X7u>mm&. #f«#ui-^ 
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mUX^y? (a) *6Xfy^ (d) \z1juXX. (e) S1££iD^UT- 
3tS7f»;yt, (g) ft#M£S1£±k:slALT, 

^-©m> mttiry? (a) *^7f«;^ (d) ££«-T£ £ "5 let £ £ » % 

>^utis^^->'j 3 >mj&i&mmzftm-?z>7.7-v'7£. #->u □ >fln 
^ «y »»*»tE©^u ^ >m&Mf&vtcm tBCKmom 2 ommizte^ 

♦ 

ti#: £ ^ U T m Z> 7. -r y 7 <h £ ^ d t & £ t * 

Mf&m&*\z^n?nmft®&h7>i?x*(Dv-x • t-^ 
(D^@tc43v^T, mft$to&hy>*J7>*<D^**)i\zttfo'r2>&ft\zmm"7u 
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«|jeS';*7-ix<Dift'»BT&*>. 

@1 *5fiWlC«k*ifcJ»7-f >#DNA^-f^a7' 

'Bl 11*. **«IC J:4»«^- bSlfi^lllJfl F E Tf 7 ^<0-« 

01 4te, ^Wl^ffifflFET^^^gii-it^ 13 -^^ 
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m i \t. *mm\z£z>mfc z f'&iV&mnR®& h7>i?z?<D—M*mw-?z> 

mm^f- hmzt-fjb^b^yzsx* 1 e>y- vmmm2<D^m\zmm.-^u-^ 
3 &mfe<tistz.ffiy&7:&2> 0 mm-7n-7fc*v 3* z v^j- nxa c dna 

^£ £t^M£u<^ y- h«fe^^>fbvu n> (s io 2 ), ^<t;>"j n> cs 

i N) % KtftT^Sx^A (A 1 2 0 3 ) , ®Hfc^>*;W (Ta 2 O s ) tzE<Dtt 
i^>'j3> (S i 0 2 ) co±K:g<ffc->U n > (SiN), (A 

1 2 o 3 ) , ^<b^>^;w (Ta 2 o s ) *mm*Tz>-mm&f?z>o 

(NH 2 1) , ^3r-)Vm (SHI) , ^^fc^TMtSMfcfirr*. 
ISiAl^ ^^^7JPTk^7i-l/> ^V5/7^-h (PDC) 

m®>±\z&mm*Mj&v. ?-*-)i&E&£.<D&iQ&&mm it^yn-^ 

\Z\Z, iitlgIIIXM/^h7t , y>§#At, h'^>tX hl/^h7k' 
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— h (pHEMA) &<h*£ffiV>&;i£#T€, H£fc£# £ 7 3. J ^ 

— h &H^± ~? n - y £ j^sTr 3 £ <h T £ £ o 

W-T >«dft^<fc£LT}t£<*tf>J£i&. t&to'fe^-^f bitted 

®2te, 0 UlSbfclfifttltlfflW^ h7>*^^ (Genetic FET) £ 

^©ie^y7>rA«> 0ilc^b/cit^^{±5fflFETi<7)telc:#M 
F'ET6 6ffl^ 3ae^ffifflFET4:#JlFET©IIWlSa3£*ff "5. itfe^ 
^Hiffl FET 1 ©y- hl6»«»S®tCttttJS*©^-y^ hitter £*B*iiW& 
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n=?tftf- h mmm±.\z4mmw \z »jrr % - t \z <t z> omt l 

ftumm\zm/&itmnmy.\*frhzomm&mmvtznmi)m^zri. mm 
jLU0nmin\z^^mm^x^mm^ummmm^m-r^>m^<D%(D^m 

ite^mffiFET 1 £.mmFET 6\ZmW}®&9\Z£K)*:n^tL<D3k 
Bffi £ itm b , 2 o <Z)fl # te^gftdi'J £ [Hlg& 1 0 bT<f ^MSIsISS 1 1 

A^^ta^o it©i^ftdiffl f e t &mfeitVTm$km.fc^zmmm®\'? 

ZmSr. #lFET^*I{C^fflt^^t^Tt, ^&£itfc^&l±i/BF ET 
^^I0#IFETtOiMt$ff^. 
CUli&tfiJ 3 ) 

SI3«, *^^©DNA-7-1*^n7l/'f t^>^-*l/-^^^tfc 

fli© Genetic FET 1 2 ~ 1 4 rfMmittE nTfe 0 , IlOFETl 2 tefg 1 
<D*-^y hiteT^^ffi-r^jt^^mfflFET, I20FET1 3 tefH 2 

(Dite^^m-r^jte^aifflFET, I3®feti 4te#BIFET£b 
xm^ztiZo mi. i2©FET©y-hi6ii!i±i:^nfn^i, ^2 

f e Toy — bt&mvammiztem 1 2 cDae^otB^wmssH^jtum 

7U-( \zmXh. hitfc^ t/W ^Wif->-3 >£fr 

©FET 1 3 0M^D-y«!:^;W^iJ^XtTr$i«t?). -f 

9 



WO 03/052097 PCT/JP01/11150 

2(Diie : f^aifflFET 1 3Xtf#RBFETl 40iIt#^I^^l^^ 
©T'fU^l^ftl/^^. Lfc^T, Il<OlfefMfflFET12t# 
B8FET 1 4(Dmmmm^ Rt*3i2(Dite^&ajfflFET 1 3 ttiFETl 

v hm<g^&ffi$n<E>. £fc«, ii©ieMiFETi 2 £#hsfe 

T 1 4<7)tli^JtODS!l^, Rtffg2<DitG;^fc!iifflFET 1 3 tfiFET 1 4 

^\**h 33258 (Hoechst 33258) - £#T*#£o 

; (SNPs) a*??ffi-r&;i<t#£l£*lT£9. ^-£>-ikg#I4£& 

^l^^^O-^: 5' - C ATAC A C T A A A G T G A A A - 3 ' 
I m2m&-Jv-'J 5' -C ATAC ACTGAAGTGAAA- 3 * 

^a-y^^n^nm 1 2 ©f e T©y— h ±i:B^^t?>. ^hbjbf 

0 I h^->->7 >TflS*«*l/Taft'> U 3 >*jBC7 5 ^ « At 
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0 Oi&ggtf>^£igipILfc&> ^1, ff!2 0jl£T&aj#FE1\ &tf#Bg 
FETIliAl/T> 4 5'CT*8»tF^, /W ^ U ? < if- 5/ a > £ff fr-frfc. A 

Ojte^fcbfflFET. Rt;#lFETI:iim^tAbT, ^n-^tlCDFE 

2 C0«fe^tBffiFET t#fll^FETCDM»Jtti^^S'J^b, ^-©^ &&& 

tlOF E TOtB^«JEE, KS 1 ©il^^mffi F E Titiffl F E TOM ffr titles 
&l£fg 2 (DmLteTtklhm F E Tt#M F E T (D&Wiftti £$J5t bfc. tittS. 

^lO^myn-^^^^-r^^Sia^J^WTSlit^ (Normal) Ttt. 
Oie^Uiffl F E T ttfilffl F E T<Z)il!illl^« 5 . OmVTSoL — 
^2Oit^^ffifflFETi:#BSfflFETO^l!)tB^«0. 5rnVT&9. W 

^J&-r^>^«@2^J^Wr^6«*4 (Mutant) Tliil©lgf^HifflFET<!:# 
P./BFETOllfl&fcti^teO. 3mVTfeofco fg 2 ©jte^Mffiffi F E 

T <h#SS ffl F E T CDMffij fcB 2> 4 . OmVT^O^ttO 6 tlfc . 

mi tm2<D^^yD-^ic^f&-r^>msBe^j^¥^-ro^'r'5^^ e\^n) 

Tiimioae^{±ifflFETt#^ffiFET©Mi!itB^fi2. 3mV, ^2 
cD3te^aifflFETt#BB^FETc0Mli!iaj^^2 . OmVtJbO, 
M 1 cDJt£^#£>nfc. J^±J: 0 ,*mW\z&Z> S N Pfi?#r tdJ: 9 % Normal /Normal 
O/Jn^E, Mutant/Mutant OTjs^e, Normal/Mutant (D^\t~ u <d 3 @^OfS^<&^S"J 
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3(5 W b X § m fff T«aJt5*^t»« Normal/Normal & * ^ tt 
Mutant/Mutant ©**©tt»©Hfcfc*V>T. 3iC^*ffl« F E Tttiffi F E 

Genetic FET1 2-1 4 #**fcSnT*5 & , H10FET12^1O^ 
e^^^ffi-T^Jte^aifflFET, ^3®FET1 4tttIFETtUffl 

ne>n*. m. 1 2 © f e T©y- hM±ni^nf 1 , m2<Dm 

©#tg£^LTV>£. ff 1 OlfiTtt* 1 O F E TO«i^O-^ t ©*A-f 

JflFETRtf#»FETfiDmif«lll«ftl/aV i OT?B**^ fcU ^ 
Vi 0 Uc^T, i 1 ©le^ffiffl F E T t #f F E T ©iliJ^, Rtfffc 
2 ©it^^ ^Hiffl F ET £#BSF ETOmWifflTZ.&'ir? ^ ® - Su^©tb 
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—yy hfie^Srtf* 1 2^*>4 (Bis(12-crown-4)) T*1£Wi? Z>M&. b* 

nim&Zfa — ? (Normal) :5' - C A T A C A C T A A A G T G A A A - 
3 ' 

|g2^^ya — ^ (Mutant) : 5' -CATACACTGAAGTGAAA- 
3 ' 

z^n^nm 1 2 ojtfe^&ajffl f e Toy- h±^s^^-r^>. #si 

/H F E T©y- hfctefg 1 , ff§ 2 ©«B6^D-^tS^:SfiB5a«:Wr*«Bft^ 

□ ^jA«-r^TA^e»^^$n^> 1 7iss©ti^D-^^B)iftt 

^>o I^^DNA«lta^^oejfa3t^e>tttBb, SNPgM££^tJ 1 0 O^lfi 
®"1H*&J«1BT* tlnll^lcix Normal DNACIiA'U / y>, Mutant DN 

Normal DNA^6^5^&i 1 , ^2(Z)lfifMFET> RZf&MF 
ETICiALT, 4 5 < C-C8Ptr^> A-f ^'J #<i -fcf- > a > *ffte"B:fc. A-f 
•t/U^-r-tf—S^a >«, i!tl:J:OJSt#LT^©^5^b, 5 0m 
MfDNaCl^MtAlT, Si, ^2©ll5^liifflFETM#!SF 
ETOth^«H, ^1 Oita^ttiffl F ET<h#^ffl F ETOMKiti^v Rtf 
fg 2 ©ig^Hlffl F E Tt#Iffl F E T OMKlJ±S* £&'J5£ bfc. Sfl 1 ©Ife 
^HlfflFETt#j!BfflFETOS!ftia*tt4raV, 35 2 Ojtfc^fcBffl F E 
T<h#BifflFETOMibtB^ 0. 2mVtl.of:. 50mMKCl7K 
^^Sr^ALT^^lwtK^mffiSrSlJJtbfe^^, ft 1 Oitte^t&fcBffi F E T £ 
#BSfflFETO^i!)ai^^0. lmV, ft 2 ©»e^*fcffi/B F E T £#S&ffl F 
ETOMlfrtB^O . 3mVt^0. K^t© Hornal DNA«^ 1 O^i^o- 
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■^*©*/w yy^-r ■tf-S'a >ejsu ii cDjte^ttffifflFETj&sa^w 

Mutant DNA^565tt^v ±|E t ItUiHciiJtf £ 5 OmMC 
NaCl *&8S£#Abfc £ 1*0)$% 1 ©lfi^«IBJfl F E T fcMUB F E T © 
JI»ffi*ttO. lmV, *2©»e**BLHFETfc#IHJBFET©*»aa 
0. 2mVT'$ofc. 5 0 mMK C 1 *»«IX«©» 1 Olfif *ffl/8 F E 
T<h#fi8fflFET<DgSb£B*lteO. imV, 2 a>S€?ttttffi F E T £ 
lFETOiiHS*5. 0mVT^0> Mutant D NAteSS 2 

tl-7£.<DWt'7V?'( >K&b, *2 0lfi^*HiflFET*«l 

^Mtd^^-r^il t^JSiS^n^:. Normal £ Mutant ©DNASW^tS 
U.n ^fD) "Ttt* 5 OmMODNaC 1 *igi££#Abfc££tf>flt 1 
^ajffl F E T t #SPJ F E TOfitB* 2 . 3mV, »2©ie : fttffiffl 
FETt#IiFET05ili)ffi*ttO. lmVT'ifeO, 5 0mMKC lTK^i 
•iAiOi 1 ©ae^ffiffl F E Titlffi F E T <D^W}ihti\t 0 . 1 mV, 

&±J;»J\ ^^ilCi^SNPHttiO. Normal/Normal <£> * t » 
Mutant/Mutant ©tf^ Normal/Mutant (D^r u (O 3 «&©R**«:»B«Ji" H £ 

*«WJC«fc^»18iy- hfflfcft^lfettmJM!** h7>^**&<S*. 
5DNA7-f //D7H <7)imil£#J£^-3~0T'&£. £"T» 05 (a) 
-Tck^l-, #57.S«1 7 KH&EE<t#^*BJ&:S& (Low pressure chemical vapor 
deposition) \Z£K>. p IO# 'J •> 'J 3 >*« 1 9 *»*t 4. # U •> 'J 3 > 
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mWL<DmZ\$ 1 0-1 0 0 0 0 nmOH^K, &nffiM~c\z 1000 
nmtlfc. ^tc, 0 5 (b) \Z7jk-f tfv z^y n>m<OK*-~># 

£fiBlfc<0g£iBnc:<fc£2X:y h X y > ^Id «fc *K y'Jn>IMMl 9£ 
J£je£T&. ^iiHIt, 9 0O'CT'i/'j3>l^iifbt> #'J-> 

s^u =1 >^si 1 9 <D*\znM&m&m&v* pn^2o^n. ^<z>^ 

05 (d) C^-TJ^K:, &JRtt&£ft£?£j$-r2>. 7*h>JV^7 
7xfyotXiaO, l^'7Xhi^ 7*K777^lfc«^ 1^7. h 
SUft&frV** H^-f x^f >^fel.^tt77Stt7 y <£7 > ^ — V &<Dm&Wi 

T'PtXt.kO, l-7XM^ 7* bT*££3>bfc7fcJlBS*, vi?7,vmm. 
£rfrV^ t^BUck^Xy hxyrf >;7*lc:<k DT 7 ^ -«}AI2$2 5^/^ 

ZlF ET<DV — X • H U-T >mm2 1 , h — ^-2 2> iS^-fe>+>-2 3 ^-r^o 

m.'&\Z, 05 (e) \ZtkT£.o\Z. DNA^D-y&@Mt-5. 
« 1 7 0Dfg2 <D^® (yij D >m&M&LVtzm tS^OSI) 2 6 K43V>T> 
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.^@7l;Sf. y'jn>iMiii 9®*l;:*ft-£ r nigfta>pn&^2 0 £ 

ilFETtlfc. mm-t>V2 3 (DtB;£j£/8V>T t — ^- 2 2 £ {BUTT 5 £ 

(melting temperature, Tm) O^^ofcftSyD-^R-O^'J 
n>H^fiKm^i 9CDjte^ffifflFET±^H^^bU, fi?iMg©H&£& 

mfc^&i&m FETt #p.i f e t (Dmrnmrnzn oztizx®. & f e t & ^ 

HI8IC> 0 6»:^l/fcDNA7'f^D7U' < f*SI* i 5*fcftS0**1". 
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m%t<D~> i )^>mi&i$.m®,i 9\zftmvrz 0 ^v^>m<Dm^\to . 1-10 

9Kte, §M#I5 t|W|*IK, it{g^aifflFET, #IFET, 

-t > ^ fig $ n T V ^ . 

>2 7liy'j3 >^T*^fiJc$nT^^>0T'^e«tt^<fc<. l?li1"^^U 3 > 

Bi^fiJcMl^ 1 9 tikmy-( > 2 7 ^c^PKteO . 5 mm, M^^-f > 2 7 CO*! 
•tt'O. 5mmtU 2L©«ji»C J: 0^->U 3 >KJ^J^<S« 1 9 ©iaS«r^i&*> 

Ell 0 tt±IB5 L y yS:S®^e>Bfc#4^0-I?^So ^^Jfi^JTtt^ U 3 >BH 
Xy^>^ (Reactive Ion Etching) l^mi^^O tiff U 
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D NA7< * D T W tC&l^T, jtfe^ffiffl F ETRtfW F E T h 

JifcJBJfcbfcfcgeBI 2 T-&£-> U ^ >Sfl:I©±l- m 2 OttftR 2 9 

MM-C\$F E T ©y — h»IMR©*3 =£IE?SIC ^ > h JUT * - 
h^>*D>^#^>*£;*:#< b, y- h±*T?ec*««f©«ffc**J8*fc 

8l3lt *58WO»Ky-KS3ie i f-*mfflFET5 : -'y^ , *fflVifcW>fe^ 

'^<t%»fi : PMfflFETRtf#iFET4ilitfcDNA7-f ^7 
Hf>;^7D-tJl'3 0 fcT£> SSt8£3 1 £&8rr*. i?StSS3 1 \Z 

hx*5*K ^>^3 5£Sfg$!jbT> /W^U^-f "tf— 5^a >*&^«s»tt€:7 
o-t^3 0l:SAt'5Ct^Tf§. tt^R^-f >^-* u-^tt^ 

as§3 6 \z&K>n)vz?z 4 *K#&b. yu—t)i 3 o icsnAb-rae^&m 
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^39 izmfcTfc&mF ET^y^4 0§7-)>M, 7-ft-4 1 TflW 
l:yj>bM3 9^i$t5. yj>hS&3 9tC^tf>4 2^|g^^>n 

x&tK 8 tiisnt^s. is^^f^4 3 3in<to 

m 1 5 7D- \L)VZ 0 O^^fEI^^-r. ^a— -t;i/*#:3 0 KfctdSESS 3 
1 t^:-5tg 1 mmO^W^nt^ 0 , itfe^tfcffiffl F E T J- y 7 (DN 
A7-f i7 ay v-i ) 4 0 CDtIi:^/liti^A$n^. KDAPBB 
2fct|tffiP85l*tt^^4 5#foTfeO, ^3.-^4 6 ^mi^tz^JV b 4 7 £*3i 

(1) &#$t£:7n— fe;w4"ic^A 

(2) A-f^'J^-bf-^s >i^7o- fe;m»fc*A (^i^fj^) 

(3) ^>u =3 >mMj&m&<DM.m&&um~7u—7<Dmmum\zwi7£ 

(4) il^^^aiffiFETR^filFETcDffi^^fil^, ^(DiHI? 

(5) Um&rt)l>'7\Zft&lsT, M #-i*t— S"3 >tT7D- feJHCig 
A 

(6) 7 0— -fe^TA^yU^-f-tf— ->3 > 
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(7) gst^7o-t;n:tAi/T, ztfcfoaumzmik 
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